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ELECTRIC MOTOR FOR A DRIVE OF A VEHICLE, IN PARTICULAR RAILROAD 
DRIVES, AND A DRIVE HAVING SUCH AN ELECTRIC MOTOR 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to an electric motor for a drive of a vehicle, in 
particular railroad drives, and a drive having such an electric motor. 

[0002] Electric railroad drives are generally known. They have at least one 
electric motor as a drive motor which is formed from a rotor and a stator. The 
stator is composed of a laminated core with a bore in which grooves are formed 
distributed over its entire internal circumference. A winding which projects at one 
end out of the laminated core and forms the winding core of the winding is placed 
in the grooves. If the electric motor is ventilated by a through draft, the stator and 
rotor are cooled directly by cooling air. Cooling air flows around the stator winding 
here. 

[0003] Such electric motors with ventilation by through draft have a high 
weight per unit power and are embodied as molded coil windings made of flat wire. 
Such electric motors may be manufactured for the thermal class 200, i.e. the 
motor may be operated with an excess temperature (temperature difference) of 
200 Kelvin compared to the surrounding air. 

[0004] The disadvantage of the known motors with molded coil windings 
made of flat wire is that they are relatively expensive to manufacture. 
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SUMMARY OF THE INVENTION 

[0005] The object of the invention is to propose an electric motor for a drive 
and a drive having such an electric motor which is more cost-effective to 
manufacture and satisfies the thermal class 200. 

[0006] According to one aspect of the present invention, an electric motor 
for a drive of a vehicle, includes a rotor, and a stator which is formed from a 
laminated core and is provided with grooves in which at least one winding is 
arranged, with cooling air flowing through the electric motor, wherein the winding is 
formed from round wires which are provided with an insulation, and the winding 
heads are embedded in a temperature-resistant elastic material in order to protect 
them against external influences, with the result that the electric motor satisfies at 
least the requirements of thermal class 200. According to another aspect of the 
present invention, a drive, in particular for vehicles, includes an electric motor 
through which cooling air flows and which comprises a rotor and a stator which is 
formed from a laminated core and is provided with grooves in which at least one 
winding is arranged, wherein the winding is formed from round wires which are 
provided with an insulation, and the winding heads are embedded in a 
temperature-resistant elastic material in order to protect them against external 
influences, with the result that the electric motor satisfies at least the requirements 
of thermal class 200. 

[0007] The solution provides, with respect to the electric motor, that the 
winding is formed from round wires which are provided with an insulation, and the 
winding heads are embedded in a temperature-resistant elastic material in order to 
protect them against external influences, with the result that the electric motor 
satisfies at least the requirements of thermal class 200. Cost savings are obtained 
with this electric motor from the use of coils made of round wires, but when this is 
the case it is absolutely necessary to embed the winding heads in a temperature- 
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resistant elastic material in order, in particular, to satisfy the requirements of 
thermal class 200. 

[0008] The temperature-resistant elastic material is advantageously a 
silicone rubber. 

[0009] In order to improve the cooling there is provision for the cooling air to 
flow around the winding heads which are protected by the material. 

[0010] In order to improve the cooling there is provision for the cooling air to 
flow through cooling bores provided in the stator. 

[0011] Effective cooling of the electric motor is achieved if cooling air flows 
through the electric motor between the motor housing and the stator, which are 
connected to one another by means of webs. 

[0012] In order to comply with thermal class 200 it is proposed that the 
grooves additionally have a groove side insulation formed from a material 
containing mica. 

[0013] In order to comply with thermal class 200 it is proposed that the 
insulation of the round wires be composed of one or more high-temperature 
thermoplasts which are applied by extrusion. 

[0014] It is cost-effective if the insulation of the round wires is composed of 
one or more layers of polyimide film. 

[0015] The means of achieving the object provides, with respect to the 
drive, for the winding to be formed from round wires which are provided with an 
insulation, and the winding heads to be embedded in a temperature-resistant 
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elastic material in order to protect them against external influences, with the result 
that the electric motor satisfies at least the requirements of thermal class 200. 

BRIEF DESCRIPTION OF THE DRAWING 

[0016] The invention is described below with reference to a drawing, in 
which: 

[0017] FIG. 1 shows the stator of the electric motor in a three- 
dimensional illustration with the viewing direction toward one end side, 

[0018] FIG. 2 shows an enlarged illustration of a detail of the winding 
head according to FIG. 1, which is embedded in a temperature-resistant elastic 
material, and 

[0019] FIG. 3 shows a cross section through a schematic illustration 
of a groove of the stator. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

[0020] FIG. 1 shows a stator 1 of an electric motor for a railroad drive with 
the viewing direction toward the front end side. The stator 1 is usually embodied 
as a laminated core 2 in the form of a hollow cylinder which is provided on the 
inside with grooves 3 which are spaced apart equidistantly and extend in the 
direction of the longitudinal axis. A winding 3a (see also FIG. 3) whose winding 
heads 4 project out at the end from the laminated core 2 is arranged in the 
grooves. The winding head 4 is embedded in a temperature-resistant elastic 
material 4a in the form of silicone rubber in order to protect it against external 
influences. FIG. 1 also shows the connecting lines 4b of the winding 3a which are 
also embedded in silicone rubber. Furthermore, FIG. 1 shows screws 5 which can 
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be used to prestress the laminated core. Furthermore, the end side of the 
laminated core shows the inlet openings of cooling bores 6 through which cooling 
air can flow. 

[0021] When the electric motor is mounted, a rotor (not shown) is arranged 
in the stator, said rotor being rotationally mounted in the motor housing. 
Specifically, the laminated core 2 of the stator 1 can be connected to the motor 
housing by means of webs so that cooling air can flow through between the motor 
housing and the stator 1 . 

[0022] FIG. 2 is an enlarged illustration of a detail of the winding heads 
which are embedded in silicone rubber. In this context, the grooves 3 can be seen 
at the upper edge of the figure. As is shown by FIG. 2, the winding head is 
surrounded completely by silicone rubber which has been applied, for example, by 
dripping. 

[0023] FIG. 3 shows a cross section through a groove 3 with an inserted 
winding 3a which is formed from round wires 7 here. The groove 3 which is made 
in the laminated core 2 is provided at the top with a groove closure strip 8 under 
which there is a cover slide 9 as a direct cover of the round wires. Approximately 
at half the depth of the groove there is also an intermediate slide 10 through which 
the upper layer and the lower layer of the winding are separated from one another 
in the two-layer winding which is implemented here. Furthermore, the groove 3 is 
provided on the inside with a groove side insulation 11. This has a material 
containing mica in order to provide the high resistance to temperature and thermal 
conductivity. 

[0024] The round wires 7 of the winding are also provided with an insulation 
12 which may be composed of a high-temperature thermoplast which is applied to 
the round wires by extrusion or else of one or more layers of polyimide film. 
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[0025] The electric motor of the railroad drive is used in such a way that the 
rotor and the stator have cooling air flowing through them when the vehicle is 
moving, i.e. generally when the vehicle is being propelled. Said cooling air also 
flows through the cooling bores 6 and, when the stator 1 is attached by means of 
webs to the motor housing, through the gap which is thus formed between the 
motor housing and stator 1 . 

[0026] This ensures that the electric motor and thus the drive satisfy the 
permissible operating conditions of thermal class 200. 
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